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SPECIFICATION 
Anticancer injection No. 1 

The present invention is directed to an injectable, 
intravenous pharmaceutical composition for the treatment of 
cancer. 

Leukemia is one form of cancer. It is also known as 
cancer of the blood. It is a life- threatening malignant 
neoplasm of the hematopoietic system. The survival period 
of patients diagnosed with the disease is generally about 
10 three to six months with no medical intervention. Acute 
promyelocytic leukemia (APL) is a subtype of leukemia with 
a high rate of early mortality and a low long-term survival 
rate where there is lack of medical treatment . Acute 
myeloid leukemia (AML) is another subtype of leukemia. 
15 In developed countries, the current principal method 

of cancer treatment is by chemotherapy. For AML, the 
complete remission rate when treated with chemotherapy is 
75% in children and 78% in adults; with a five year 
disease-free survival (DFS) rate of 35% to 40%. When 
chemotherapy is combined with bone marrow transplant, the 
four year DFS is increased to 59%. 

In China, the complete remission rate for AML is from 
60% to 70%, and the five year DFS is less than 10%. 

For APL, it has been shown that with retinoic acid, a 
25 complete remission rate of 85% can be achieved. However, 
it has been found that the relapse rate is high. Where 
relapse has occurred, it has been found that in re- 
treatment with the same or similar chemotherapeutic agents, 
the efficacy is much reduced while the undesirable side 
30 effects are enhanced. Most of the patients cannot endure 
re-treatment and the treatment fails. 

The present invention is directed to an intravenous 
drip composition for the treatment of cancers. The cancers 
treatable include leukemia, hepatoma and lymphoma. 
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The effectiveness of the composition of the present 
invention is demonstrated by clinical trials with patients 
suffering from APL. The results show that the composition 
of the present invention is very effective against the 
5 cancer cells and produce limited undesirable side effects. 
The intravenous composition of the present invention 
comprises a mixture of arsenic trioxide, sodium chloride 
and water. More particularly, the composition of the 
present invention comprises about lg-lOg arsenic trioxide, 
10 8g of sodium chloride and lOOOmL of sterile water suitable 
for intravenous injection. The composition is prepared by 
boiling lOOOmL of . water, adding the arsenic trioxide to the 
boiling water and continuing to boil the mixture for a 
further period of about 30 minutes. After the arsenic 
15 trioxide has completely dissolved, the sodium chloride is 
added. Sterile water is further added to provide a final 
volume of lOOOmL. The solution is then sterile filtered to 
ensure injectability by using a G3 glass filter funnel. 
The filtered solution is introduced into ampules under 

20 . 

sterile conditions. 

The Pharmacology of the Composition of the Invention 

Experimental results demonstrate that the intravenous 
composition of the present invention exert a strong 

25 abruptive effect on the membranes of cancer cells, such as 
leukemic cells. It inhibits DNA/RNA synthesis and reduces 
the proliferation of the leukemic cells. The experiments, 
both in vivo and in vitro have demonstrated that the 
intravenous composition of the present invention is 

30 effective in destroying leukemic cells while inducing 
increased cell differentiation to produce normal cells. 
Additionally, the recovery of hematopoietic function is 
accelerated. It has also been found that the composition 
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of the present invention can pass through the blood-brain 
barrier . 

The increased cell differentiation and formatxon of 
normal cells was observed by electronic microscopic tissue 
5 examination after treatment with the composition of the 
present invention. 

Method of Administration 

An effective daily dose for an adult has been found to 
10 be 10mL of a composition containing lOg of arsenic trioxide 
added to 500mL of a 10% glucose solution. The composition 
can be administered as an intravenous drip. Each course of 
treatment takes about four weeks . The amount of the 
composition used should be adjusted based on the 
15 concentration of the arsenic trioxide in the composition. 
The appropriate dose is decreased accordingly for children. 

A comparison of the results with other 
chemotherapeutic agents currently in use shows that higher 
remission and long term survival rates are obtained with 
20 the composition of the present invention. A remission rate 
of 84% and a DFS of 21 years have been observed. 

Laboratory experiments indicate that the composition 
shows a strong abruptive effect on the membranes of 
leukemic cells. It also inhibits DNA/RNA synthesis in such 
25 cells, reduces the rate of proliferation of leukemic cells 
and destroys the leukemic cells. The composition also is 
observed to induce cell differentiation to produce normal 
cells and restore hematopoietic function. With the 
composition of the present invention, the development of 
30 leukemia in the central nervous system is seldom observed. 
This indicates that the composition of the present 
invention can pass through the blood-brain barrier, an 
obviously superior characteristic over currently used 
chemotherapeutic agents. Another advantage of the 
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composition of the present invention is that it promotes 
the proliferation of megakaryotic cells to quickly restore 
platelet function. As a result, bleeding from hemostatxc 
dysfunction is rare. At the same time, it promotes the 
5 production of normal cells by the bone marrow to restore 
normal hemopoietic function. 

A national award for scientific progress second class 
award has been received for the intravenous composition of 
the present invention. 
10 The intravenous composition of the present invention 

comprise Ig-lOg of arsenic trioxide, 8g of sodium chloride 
and sterile water. The composition may be prepared by 
boiling the ingredients until a clear solution is obtained. 
The solution is then filtered and sterilized. The detailed 
15 procedure for the preparation of the composition composes 
boiling lOOOtnL of sterile water for injection, adding 
arsenic trioxide, boiling for a further 30 minutes until 
the arsenic trioxide is completely dissolved, adding sodium 
chloride and q.s. with water to lOOOmL. The solution is 
20 then sterile filtered through a G3 glass filter funnel and 
infused into ampules under sterile conditions. 

Example 

Therapeutic Results 
25 110 subjects diagnosed with APL, 69 males and 41 

females, with ages ranging from 13 to 65 years, were 
selected for treatment. The medical history of the 
patients showed that 91 of the subjects had suffered 
complications from hemorrhaging to various degrees and 95 
30 of the subjects suffered from various infections. The 
results of physical examination showed that the Hb 
(hemoglobin) levels were <100g/L in 101 patients (91.8%), 
the WBC (white blood cell) counts were >10xl0 9 /L in 82 
cases, and the platelet counts were <100xl0»/Lin 106 
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patients (96.3%). Hypercellularity of bone marrow was 
observed in 105 patients (95.4%), and the percentage of 
premyelocyte was >60% in 90 patients (81.8%). 

After treatment with the composition of the invention 
5 for 2-4 weeks, the WBC counts declined and the bone marrow 
hemoblasts decreased. Subsequently, both the Hb and 
platelet counts increased. The myeloblasts and the 
promyelocytes in the bone marrow were observed to 
differentiate and the percentage of these blast cells 
10 decreased. At the same time, the proliferation of normal 
blast cells became more pronounced and the number of 
megakaryocytes increased. The general physical condition 
of the patients were observed to improve. The results upon 
completion of treatment indicated that complete remission 
15 was achieved in 80% of the patients, partial remission was 
achieved in 3.6% of the patients. The early mortality rate 
was 16.4%. The main causes for the early mortality were 
diagnosed to be due to severe infection and hemorrhage. 

Long term follow up with 24 patients who had complete 
20 remission for 20 years indicated that: 5 patients died from 
severe infection and hemorrhaging after 1-4 years of 
complete remission; 19 patients survived for more than 10 
years. Among the 19, 17 patients are still alive. The 
longest survival period is 21 years at present. 
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